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(57)Abstract: 

PROBLEM TO BE SOLVED: To evade the immediate impossibility of use even 
when abnormality (fault) is generated in an LD(laser diode) for emitting one of 
plural laser beams to be multiplexed. 

SOLUTION: This multiplex laser beam source device 100 is provided with two 



fault detection means 41 and 42 for respectively separately detecting the faults of 
the respective LDs 1 1 and 12 and outputting diagnostic signals and an LD control 
circuit 31 for receiving the diagnostic signals for indicating the fault and 
performing control for stopping ON signals to the LD 1 1 or 12 on a side where 
the fault is detected and continuing the output of the ON signals to the LD 12 or 
1 1 on a normal side when the fault of at least one LD 1 1 or 12 is detected by the 
two fault detection means 41 and 42. 
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CLAIMS 



[Claim(s)] 

[Claim 1] It has a multiplexing means to multiplex the laser beam by which 
outgoing radiation is carried out, respectively from two or more laser light sources 
which emit a laser beam, and these laser light sources. In the multiplexing laser 
light equipment used for image reading / recording device which reads or records 
image information in photoelectricity by scanning the laser beam it was 
multiplexed [ laser beam ] by said multiplexing means By detection of the 
abnormalities of at least one laser light source by fault detection means to detect 
the abnormalities of each of said laser light source to each **, and said fault 
detection means the laser light source by which these abnormalities were 
detected is stopped -- making ~ the normal remaining laser light sources -- 
driving -- this - the multiplexing laser light equipment characterized by having 
further the control means which performs control which continues said scan only 
by the laser beam by the normal laser light source. 

[Claim 2] Said control means is multiplexing laser light equipment according to 
claim 1 characterized by being what controls a halt of the laser light source by 
which said abnormalities were detected after this scan termination when the 
signal showing under the scan of the read/record of said image information is 
received. 

[Claim 3] Said fault detection means is multiplexing laser light equipment 
according to claim 1 or 2 characterized by being what detects the abnormalities 
of said laser light source by detecting at least one of the saturation of the laser 
power of said laser beam, a noise, the drive current value of said laser light 



source, or a drive control loop. 

[Claim 4] Said fault detection means is multiplexing laser light equipment given in 
any 1 term among claims 1-3 characterized by being what detects only said 
abnormalities in a predetermined spatial-frequency field. 
[Claim 5] Said control means is multiplexing laser light equipment given in any 1 
term among claims 1-4 characterized by being what performs said control when 
detection of the abnormalities by said fault detection means continues only 
predetermined time amount. 

[Claim 6] It is multiplexing laser light equipment given in any 1 term among 
claims 1-5 characterized by having further an alarm means to notify an error 
when the laser power of the multiplexing laser beam by the normal laser beam of 
said remainder is less than a predetermined threshold, while detection of said 
fault detection means **** aforementioned abnormalities performed the alarm. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the multiplexing laser light 



equipment used for an image reader and image recording equipment at a detail 
about the multiplexing laser light equipment which multiplexs and carries out 
outgoing radiation of the laser beam by which outgoing radiation is carried out, 
respectively from two or more laser light sources. 
[0002] 

[Description of the Prior Art] although the laser light equipment conventionally 
equipped with the various laser light sources which emit a laser beam is used, 
compared with gas laser etc., it is especially possible to carry out direct 
modulation small and by being cheap, and there being little power consumption 
and changing a drive current in recent years -- etc. - the laser light equipment 
which made the light source the semiconductor laser (laser diode; LD) which has 
the advantage has spread. 

[0003] However, LD is inferior to dependability as compared with the laser of the 
opposite side of the advantage mentioned above, and other classes, and since it 
has the fault of being easy to produce failure, un-arranging [ of becoming use 
impossible suddenly ] tends to produce it while in use. 
[0004] Moreover, when carrying out continuous oscillation of the LD, it is that 
whose wavelength of luminescence laser is 780nm in the present condition. The 
image reader for which an output is as small as 20-30mW, therefore needs the 
scan light of high energy, What is used for the image recording equipment which 
records on the low record ingredients (DRAW ingredients, such as a metal 
membrane and amorphous film etc.) of sensibility, or performs high-speed record 
It is necessary to use two or more LD and to consider as the multiplexing laser 
light equipment which multiplexs and outputs to one the laser beam by which 
outgoing radiation was carried out from each of such LD using a multiplexing 
means. 
[0005] 

[Problem(s) to be Solved by the Invention] Although LD used as use impossible 
is exchanged for new LD when failure etc. arises in LD in this multiplexing laser 
light equipment conventionally Recognize that LD in use became use impossible, 



and it exchanges for new LD. Since the tuning it is made [ tuning ] to multiplex 
[ tuning ] with the laser beam according the laser beam emitted from new LD to 
other LD took great time amount, during the period, it read, record will be 
interrupted and the problem that workability fell remarkably had arisen. 
[0006] This invention is made in view of the above-mentioned situation, and also 
when abnormalities (failure) produce one of beams in LD which carries out 
outgoing radiation among two or more laser beams it is multiplexed [ laser 
beams ], it aims at offering the multiplexing laser light equipment which can avoid 
becoming unusable immediately. 
[0007] 

[Means for Solving the Problem] Although the multiplexing laser light equipment 
of this invention stops the oscillation about LD by which abnormalities (failure) 
were detected among two or more LD, the normal remaining LD continues an 
oscillation and is made to continue the scan by the multiplexing laser beam which 
multiplexed only the laser beam by which outgoing radiation was carried out from 
such normal LD. 

[0008] Namely, the multiplexing laser light equipment of this invention has a 
multiplexing means to multiplex the laser beam by which outgoing radiation is 
carried out, respectively from two or more laser light sources (LD) which emit a 
laser beam, and these laser light sources. In the multiplexing laser light 
equipment used for image reading / recording device which reads or records 
image information in photoelectricity by scanning the laser beam it was 
multiplexed [ laser beam ] by said multiplexing means By detection of the 
abnormalities of at least one laser light source by fault detection means to detect 
the abnormalities (failure) of each of said laser light source to each **, and said 
fault detection means the laser light source by which these abnormalities were 
detected is stopped -- making ~ the normal remaining laser light sources -- 
driving -- this - it is characterized by having further the control means which 
performs control which continues said scan only by the laser beam by the normal 
laser light source. 



[0009] Even if image reading / recording device is things of a method which an 
image reader or image recording equipment is meant, and the read method of 
the image by the image reader scans a multiplexing laser beam in the image 
currently recorded on the image recording medium, and read the transmitted light, 
it may be a thing of a method which reads the reflected light. Moreover, it sets, 
for example to the radiation image information record regeneration systems 
(JP,55-1 2429,A, 56-1 1 395, 56-1 1 397, etc.) using the accumulative fluorescent 
substance sheet by these people. The radiation image reader which reads the 
accelerated-phosphorescence luminescence light by which radiation image 
information scans a laser beam on the accumulative fluorescent substance sheet 
by which are recording record was carried out, and is emitted from this sheet, 
Thus, the radiation image recording equipment which records the visible image 
which scans the laser beam modulated according to the read radiation image 
information to record media, such as a film, and this radiation image information 
expresses is also included. 

[0010] The abnormalities of a laser light source shall mean too little [ of laser 
power / too little / the excess/], fluctuation (abnormality oscillation etc.) of laser 
power, superposition of the noise to the laser beam by which outgoing radiation 
was carried out, etc., and a fault detection means shall just detect the 
abnormalities of these laser light sources by detecting at least one of the 
saturation of the laser power of a laser beam, a noise, the drive current value of a 
laser light source, or a drive control loop etc. In addition, about especially 
fluctuation and the noise of laser power, it is good among these detection by the 
fault detection means also as what detects only the abnormalities in a 
predetermined spatial-frequency field as abnormalities. A predetermined spatial- 
frequency field means the spatial-frequency field which senses sensitive 
fluctuation and the noise of the above-mentioned laser power on the vision 
property of the observer of an image, and is in a concrete target. A 0.5 to 2.0 
cycle/mm field (especially 1.0 cycle/mm-about field) is meant. Therefore, you 
may make it detect as abnormalities neither about power (for it to be field of low 



frequency especially from above-mentioned frequency domain) fluctuation out of 
these frequency domains, nor a noise. 

[001 1] The saturation of a drive control loop means that the output voltage (or 
current) of the operational amplifier on a control loop is saturated. That is, 
saturation of the output voltage (or current) of an operational amplifier presents 
the abnormal condition of being in an unstable condition since feedback of a 
control loop stops fully starting. For example, when LD deteriorates and a high 
current is needed, the output current (output voltage) of an operational amplifier 
is saturated, and it becomes the saturation of a drive control loop. The saturation 
of this drive control loop branches, inputs the output of an operational amplifier 
into a comparator, when it becomes more than saturation voltage (or current), it 
sets it up beforehand so that H may be outputted from a comparator, feeds back 
this H signal to LD control circuit (as a signal showing "failure"), and should just 
control it. 

[0012] After a control means receives detection of the abnormalities by the fault 
detection means, it judges with it being unusual immediately, and the above- 
mentioned control is performed, but although LD is normal, it is more desirable 
only for an ultrashort period to perform the above-mentioned control by a sudden 
noise etc., when detection of the abnormalities by the fault detection means 
continues only predetermined time amount, since it thinks [ that a fault detection 
means may detect abnormalities and ]. This predetermined time amount is 
detectable by using a delay circuit, a counter, etc. 

[0013] Moreover, a control means is good also as what controls a halt of the 
laser light source by which abnormalities were detected after this scan 
termination, when the signal showing under the scan of the read/record of image 
information is received. This is for avoiding that a rapid signal difference or a 
concentration difference (edge) arises in one image. That is, if LD of failure is 
stopped in the middle of the scan of one image, since the amount of [ of LD 
stopped among the laser power of the whole by the multiplexing laser beam ] 
laser power falls certainly, a signal difference rapid to a reading signal or record 



concentration in one image or a concentration difference (edge) will arise, and it 
will become an unsuitable image at observation, the image which it was based 
also on the class of the abnormality in the case of the above-mentioned 
abnormalities, but the noise superimposed on the other hand, for example, and 
the image whose fluctuation of laser power is low frequency -- the above -- it is 
easy to observe rather than the image which the rapid signal difference or the 
concentration difference produced. Therefore, after avoiding that a rapid signal 
difference or a concentration difference arises in one image and completing the 
scan corresponding to the one image, it is desirable to start the above-mentioned 
control. 

[0014] Moreover, while detection of the above-mentioned abnormalities by the 
fault detection means performs an alarm, when the laser power of the 
multiplexing laser beam by the normal remaining laser beam is less than a 
predetermined threshold, it is good also as what was further equipped with an 
alarm means to notify an error. 
[0015] 

[Effect of the Invention] According to the multiplexing laser light equipment of this 
invention, about LD by which abnormalities (failure) were detected with the fault 
detection means among two or more LD, a control means stops the oscillation, 
since the normal remaining LD continues an oscillation, it can continue the read 
and record only by normal LD, and it can be lost that the function of an image 
reader or image recording equipment is interrupted of it, and it can raise 
workability greatly. And dependability is not spoiled, raising the workability which 
could avoid the poor read and poor records by having used the multiplexing laser 
beam containing an unusual laser beam, such as power fluctuation and a noise, 
and was mentioned above, although read and the total laser power for record fall, 
when read and record are continued only by normal LD in this way. 
[0016] 

[Embodiment of the Invention] Hereafter, the gestalt of concrete operation of the 
multiplexing laser light equipment of this invention is explained with reference to 



a drawing. 

[0017] Drawing 1 is drawing showing the configuration of 1 operation gestalt of 
the multiplexing laser light equipment of this invention. This multiplexing laser 
light equipment While 100 outputs the ON signal for being used for an image 
reader and making into a standby condition two LD 1 1 and 12 which is 
semiconductor laser, and such LD 11 and 12 The LD control circuit 31 which 
supplies the drive current for a modulation to LD 1 1 and 12, respectively, In the 
fundamental configuration which consists of a multiplexing means 20 to multiplex 
two laser beams L1 and L2 by which outgoing radiation was carried out from LD 

1 1 and 12, respectively It has two fault detection means 41 and 42 to detect 
failure of each LD 1 1 and 12 to each **, respectively, and to output a diagnostic 
signal. Further the above-mentioned LD control circuit 31 The diagnostic signal 
with which the failure is expressed with these two fault detection means 41 and 
42 when failure of one [ at least ] LD 1 1 and 12 is detected is received. The ON 
signal to LD 1 1 or 1 2 of the side by which failure was detected is stopped, and 
the output of the ON signal to LD 12 or 11 of a normal side is made to perform 
control to continue. In addition, it is started when this signal continues fixed time, 
after receiving the diagnostic signal showing failure by the fault detection means 
41 and 42, and control of an ON signal halt to LD 11 and 12 at the time of the 
above-mentioned failure by the LD control circuit 31 is further equipped with the 
delay circuit 32 which specifies this fixed time amount, and constitutes the control 
means by the delay circuit 32 and the LD control circuit 31 . 

[0018] Detection of LD1 1 by the fault detection means 41 and 42 and failure of 

12 is detected by detecting too little [ of the laser power of the laser beams L1 
and L2 by which outgoing radiation was carried out from each LD 1 1 and 12 / too 
little / the excess/], fluctuation (abnormality oscillation etc.) of laser power, 
superposition of a noise, etc., and detecting the saturation of the drive current 
value of LD 1 1 and 12, and a drive control loop etc. 

[0019] In the LD control circuit 31, it is this multiplexing laser light equipment. 
Although various kinds of high order control signals are inputted from the image 



reader with which 100 is used There is a signal which shows whether it is under 
[ read / of the image by the scan of a multiplexing laser beam / in / besides / this 
time ] ****** as one of the control signals. Control of an outgoing radiation ON 
signal halt to LD 1 1 and 1 2 at the time of the above-mentioned failure by the LD 
control circuit 31 does not perform the above-mentioned control during the period 
when the signal which shows the inside of the read of an image is inputted 
irrespective of the signal of fixed time amount progress by the delay circuit 32 
mentioned above. 

[0020] Next, multiplexing laser light equipment of this operation gestalt An 
operation of 100 is explained. 

[0021] It is this multiplexing laser light equipment from an image reader first. The 
high order control signal which is the instruction to which outgoing radiation of the 
multiplexing laser beam L is carried out is inputted to the LD control circuit 31 of 
100, and according to this control signal, the LD control circuit 31 impresses the 
predetermined drive current according to a high order control signal while 
outputting LD ON signal to the 1st LD11 and 2nd LD12, respectively. 
[0022] Each LD 1 1 and 12 into which LD ON signal was inputted is made into a 
laser beam outgoing radiation standby condition, respectively, and carries out 
outgoing radiation of the laser beams L1 and L2 of an output according to the 
impressed current value concerned by impressing a further predetermined drive 
current, respectively. It is multiplexed by the multiplexing means 20 and the laser 
beams L1 and L2 by which outgoing radiation was carried out from each of this 
LD 1 1 and 1 2 are scanned by the scan system of an image reader on the 
scanned body. 

[0023] Here, although one fault detection means 41 supervises failure of LD1 1 
and the fault detection means 42 of another side is supervising failure of LD12, 
when the laser power of 1st LD11 falls rapidly by failure, for example, the 1st 
fault detection means 41 detects failure of this 1st LD11,and inputs the 
diagnostic signal showing "failure" into the LD control circuit 31. On the other 
hand, since 2nd LD12 is operating normally, the 2nd fault detection means 42 



inputs the diagnostic signal showing "normal" into the LD control circuit 31. 
[0024] Although the LD control circuit 31 has received the tinning signal 
generated by this delay circuit 32 by inputting into a delay circuit 32 a part of LD 
ON signal currently outputted to each LD 1 1 and 12, it supervises whether the 
diagnostic signal showing "failure" of 1st LD11 inputted from the fault detection 
means 41 of the above 1st continues only fixed time amount timed by this timing 
signal, and is inputted. This is processing for avoiding un-arranging according to 
stopping LD immediately, when the diagnostic signal with which "failure" is 
accidentally expressed by a noise etc. is inputted. 

[0025] If the LD control circuit 31 checks that the diagnostic signal showing 
"failure" from the 1st fault detection means 41 carried out fixed time amount 
continuation, and has been inputted, the LD control circuit 31 will suspend the 
output of LD ON signal to 1st LD1 1, and will stop the oscillation of 1st LD1 1. 
However, while the signal with which it expresses that the multiplexing laser 
beam L is under scan on the scanned body with a high order control signal is 
inputted After not performing this halt control but completing the scan to this 
scanned body (the high order control signal of the purport which the scan to the 
scanned body ended was inputted), the output of LD ON signal to 1st D1 1 is 
suspended, and the oscillation of 1st LD1 1 is stopped. 
[0026] On the other hand, since the diagnostic signal showing "normal" is 
inputted from the 2nd fault detection means 42, the LD control circuit 31 
continues the output of LD ON signal to 2nd LD12, and impression of a drive 
current as it is. 

[0027] If the above-mentioned control by the LD control circuit 31 is performed 
and the scan to this new scanned body starts before the scan to the above- 
mentioned scanned body is completed and the scan to the new scanned body 
starts From 1st broken LD11 called a power fall, outgoing radiation of the laser 
beam L2 is carried out only from 2nd LD12 which outgoing radiation of the laser 
beam L1 is not carried out, but is oscillated normally, and the multiplexing means 
20 outputs only the laser beam L2 which carried out incidence to a scan system. 



Therefore, an image reader scans only a laser beam L2 on the new scanned 
body, and performs read of the image currently recorded on the scanned body 
concerned. 

[0028] Thus, multiplexing laser light equipment of this operation gestalt Since 
according to 100 a control circuit 31 stops the oscillation about LD1 1 of the side 
by which failure was detected with the fault detection means 41 and 42 between 
two LD 1 1 and 12 and the oscillation is continued about normal remaining LD12, 
a series of image read actuation cannot be interrupted, and workability can be 
raised. And if read is continued only by normal LD12 in this way, although the 
total laser power for read will fall, the poor read by having used the multiplexing 
laser beam L containing the unusual laser beam L1 , such as power fluctuation 
and a noise, can be avoided, and the dependability of image read is not spoiled. 
A fallen part of the total laser power can be amended by an image processing etc. 
[0029] In addition, after a series of image read actuation is completed, 1st LD1 1 
stopped by failure is fixed or exchanged, and should just perform adjustment for 
multiplexing. 

[0030] Moreover, in the multiplexing laser light equipment of this operation gestalt, 
although the rapid fall of laser power was made into the example and explained 
as failure, not only failure such but fluctuation (abnormality oscillation) of laser 
power, superposition of a noise, etc. can detect the fault detection means 41 and 
42 as failure. Moreover, since frequency band 1.0 cycle/mm fluctuation and a 
noise are conspicuous and are checked by looking on the usual observer's vision 
property especially about fluctuation and the noise of such laser power, the fault 
detection means 41 and 42 are good also as a configuration equipped with the 
band pass filter so that only fluctuation and the noise of this frequency band may 
be detected as failure. 

[0031] Although the multiplexing laser light equipment of this operation gestalt is 
an example which makes it multiplex two laser beams, you do not restrict the 
multiplexing laser light equipment of this invention to this, and it may make it 
multiplex three or more laser beams furthermore. If it is multiplexing laser light 



equipment which makes it multiplex five laser beams in this case and the number 
of the laser beam it multiplexs [ laser beam ] is less than three When there is un- 
arranging - amendment the fall of the total laser power is remarkable and 
according to an image processing becomes impossible -- By detection of failure 
of one of LD, while performing an alarm (warning) first to an operator When the 
laser power of the multiplexing laser beam by the normal remaining laser beam is 
less than a predetermined threshold (equivalent to what is depended on three 
laser beams in the above-mentioned example) What is necessary is just to 
control so that a control means stops all LD when it considers as the 
configuration further equipped with an alarm means to notify an operator of an 
error and an error is emitted. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] Drawing showing the configuration of 1 operation gestalt of the 

multiplexing laser light equipment of this invention 

[Description of Notations] 

11 12 LD (semiconductor laser) 



20 Multiplexing Means 

31 LD Control Circuit 

32 Delay Circuit 

41 42 Fault detection means 

100 Multiplexing Laser Light Equipment 

L1, L2 Laser beam 

L Multiplexing laser beam 
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[Drawing 1] 
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[0012] feP*^K#St i l>M^o^ 

t> OTft -5 T t i v L D H1E^X% hlzi>mbtj 

tti^gt i S^^ffi^'HffS^^/-i(«^ Lit t § 
t, ±ISfflffl*tfa hcob-fhco^X^omt L\\ z\co 

£iowi&i-z>ztfrx%&c 

[0013] ttiMw^mi. mmmnmw/sm 

Tti;v\ cixti, lo£0Bft^T^«fl^^/stt 
%ht> 1 ocOHft^SO^T'WftOLD ^#ih§^ 

3 *>. LDwu-if-^7-4Hii|@ltffiT 

**m^iafc(4«aEii (x. y ^) ^txmjz^m 
Ltzii^x , 1 ^><mmri&m%m%.* fdamm 

t £ «0 * Hie L , * CO 1 ocoBfi £*f L^^S^' 

[0014] ttzmm&^mz£&±Mm%;comwz 

Z*)9#iftokki>£. m*)c0jE1%%}s-W-Mz 
[00 15] 

miSEco l d <7) o t>ffimm^mz i 0 ( ) #«t 

L dcdMz i s^jr D ^S^llt^ c: t , B 
flfM^E^Bftfaii^^St^^if c: t ^=5r 
< % 0 , A^ < ^]±§^l> i fc ^T"^ h.^L 

^ L^*l^, MIR 0 ^WV- tf'^ ^V-iifi 

^^iaii^& urat-r s - 1 , am L^^it 

[00 16] 
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[ o o 1 7 ] h i i&mxD&ntu-? mmw<o-m 

W#:U-ir?**S2O<0LDll I 12fc, Ztl^COLD 

li , i2£* ? y;*W Vffik ~f h t#><r>* v<m*#ift$ 
mrthLDMwmmit. ldii, i2^wei-ufi 

#f$ft*;2otOL — fh'-ALl, L2£-&ifct5£fcfe#a 
20fc*^=Srl>S*»^fi£t. #LDll, 12«feB^^- 

ii^#s'jt«ia}L^Bffi^s:aj*f s 2ooKPf^tij 

#1541, 42£ffi. §tt;±fELD$[J«0gBia. -ft 

ldii, i2«f tf&ajsftfci: §(i-e«o*m £it-f!t 

Hrft^gftT , ft&#|fc£fi3ft*:»D LDllifc{il2 

^co^r yfi^-£#it L . lE^^ii^ l d v&Minw) 
ii, i2^<?)*>i$*jr#±<mwii. tmms&mi, 42 

fjrifflMLt: b S t^teSix, -«-5gB#fU£ffl5g-f £ 
jg£ES&32£$£>Wl;L S®0IE§32i: LD$iJfflM31 

[0 0 18] ttBE«tffi^S41, 42ti4LDll, 12C0& 

mmm. #ldh, ^^fti^ft^L-f-'b'-A 

Ll, L2<7)I/— f-Viy— <7)jg£/jfi/J\ L— f— <7) 

ldii, i2^ig«j«sfi^ x tfflmm>v--7<7>mi* 
mint & m\z x 0 tft ftj-t -6 1 5 . 

[0019] LD§iM0gBlfc(i. coHr&L- -ffti® 

mm. \mmm utit mmmmm* h ^m^mmm 
fi-^A7j $ ft S *\ - to±fifflMI^-o lot lt. 

mmmoy l d 11 , 12^0 mi^ yft^#itco$ij#p 
(±, Ji^L^ii®@SB2t j s-s^gsom^tft 

[0020] mz^mmmmco^m^nMmm 100 

[0 0 2 1 ] ^-rBffifSD^M*^;^»P-r3KS 
HE 100c?)LDfflira&31fc:*tLT, ^L-^fb-A 
L & ffilt S^Tfc 5 JifilOWt-f-^'A^^sfx. L 
D fflffl - cofflffll^ tU^r, 

[0 0 2 2] LD*y^#**A*§*Ut#LDll, 12(4 
•^ft^'ftL — f b'-AftltX ? VA*>f «Ii 3*u § 
tFJt5E«iBi)«M/; ; eMn§iil> .1 b izi. oT WeftS 
wma § ftfc«Sfi£jE t ^■h<nv- j f b*-ALi , L2 



[00 23 ] ^«tm#Ix41^'LDllt0 
ttBS: Hffl L . mv>Mm#&%m\. D 12<0feP* £ 
H£ LT ^ £ £\ $U tf 3& 1 to L D lie?) I— - w-^' 
t i 0 MMlzWT Ltzi9&. M 1 t0KPt^ffi#S41 

12l±IE?g£ft* LT t ^ S fcftS 2 tOKPf «StfJ¥S42(± 

[0 0 24] LD$IM0S^31(4. #LD11, 12^K^L 
LDt yfl^tO-gE^ ji® @S32t A^J-f S - t 
0 . ;^»@S#32ti; 0^3^^>f S y^'YI 
#££tfO^#. ±IEH 1 Ofe^tH#l54W^A^ 
§ix^mi^LDllfO rfepf j ^^-r^Brm-f-^, -to 

A*$ns3&^5*^sffi-ts. -tiii. /jxmzx*) 

[00 2 5 ] SI Ofe^iimM^O rfe^J 
-ritllr^^-SB#ra« L-C A^l § ft*: - 1 * L D M 

mmitfmn-z t . hmmmmmm 1 ^ l d n 

A.(7)LD^-Mf^ffi7jS:fl : ±t, ffil^LDlliOlgii 

if b-A l ^iitfti;^t$>5 ; t & H-tfl-^' 
A*SftT^SISHi, ^^±$fJWiff^. 

^<D±.m\m\mtfiMtitz) mz. ii«dh^ 
mwm 2 ^ l d i2^\to l d *y im^ftti , iBftm^ 

[00 27 ] ±IBM^S#c^O^^^TL. ff/i^S 
SfrtLD$[J«@^31t J: !> JilE 

mwmihtix , ; coif*:^^s#c^o^s^i i» 

b. ^V~i&Tb^^m$Uzmi^LmU^Ai]y~ 
■T b'-ALltimit §ft"f . lE^t^S LT V ^i>m 2 CO L 
D123&»t<0»I^-if b'-AL2^ttJlt§ft, ^#152 0 
liXMUz U— f b*-A L 2 *fft£ ^E^t aj^-rs . 
U^T. Hf£ME§IMfi^-^b-i,L2*:tt£ if*: 

*»^t*t^E lt , mmimmztzmtix \ ^ 

[0028] ^tOidt. *SIWJcO^^— tf'3teiJI 
lOOtifttf. 2O0LD11, 12t05%, Wt^ffi 
#1541, 42t;j; OWt^KSft^fflcOLDlH^UT 
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HSR 0 fM^ * Bf £ 1 < , fBKtt* Kd± § * 
-tL-CiOiofc:, jE?S=SrLD12<0» 

7-(iffiT^£i<w\ tfh'-ALi^-irtf^- 

xmcotm mm-fh z t , win jr o «o 

mmmmizx o *tt § ^ t a^tre* s . 

[0 0 2 9] OTffci: Offfih^fc^KOLDll 
[0 0 30] £ ^*Mt^J0^1^-if'^Mtfc 

wm zhwtt Lxmft-f & z t & t «, <o?* 

5. ifc, i«o«t a=5:U — f-AV-c^lj^/^x'to 
wm, ii»^S*#«offi3Umt, fflS8H?S#1.0 cy 
c 1 e/mm<7)^lJj^ / A Xi>l SitoT llfg $ ill. , 

[0031] z^iz^mmmm^m^-^mmw. 



#ifc& l 3o£Tiii& t . ei^— r^-y-ofgr^L 
hht^ii. vmi^^oymmm^zi.^ , ^ 

V~-9~{znLX±-fWm {V--y?) Zftokkh 
fc. S 9 cOiEfg* T b*-A £ i 5 ^[U-if h*-A 

[Hffi^^lFJ] 

[@i ] *m&iMu-?mmmn-mwm<om 

11, 12 LD (¥gtisU_Hf) 

20 -^ife^S 

31 LD$iJf« 
32 

41, 42 Wtf^S 

ioo i&tu-rftmm 

Ll, L2 l/-ifb"-A 
L >fb'-A 



Ed' 



l2flj&* I 



